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ABSTRACT 

This report presents the results of tests performed on one specimen of 
Pressure Gauge 75M04.406 PFG-5. The following tests were performed: 

1. Receiving Inspection 5 .  High Temperature 

2. Proof Pressure 6. Cycle 

3 .  Functional 7. B u r s t  

4. Low Temperature 

The specimen performance was in accordance with the specification require- 
ments of NASA drawing 75M04406 P&5 throughout the test program. -. 
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CHECK SHEET 

FOR 

PRESSURE GAUGE, 4-1/2-INCH, &TO 100-PSIG 

MANUFACTURER: U. S. Gauge Campany 
MANUFACTURER'S PART NUMBER: 5002 
NASA DRAWING NUMBER: 75M04.406 PPG-5 
TESTING ACENCY: 
AUTHORIZING AGENCY: NASA KSC 

Chrysler Corporation Space Division, N e w  Orleans, Louisiana 

I, FUNCTIONAL REQUZREMENTS 

A. 
B. OPERATING RANCE: 0 t o  100 psig 
C. ACCURACY: 

OPERATING MEDIUM: 25 per cent ethlyene glycol and 75 per cent water 

1 per cent of full scale range for middle (working) 
half of scale and 1.5 per cent of full  scale  f o r  
the remairder 

11. CONSTRUCTION - MANUFACTURER'S SPECIF'ICATIONS 

A. MATERIAL: Case - aluminum 
Bourdon Tube - phosper bronze 
Meter Movement - brass  
Dial Cover - nonshatter glass 
Socket and Connection - forged brass 
Ring - aluminum 
Dial - s t e e l  

B. GAUGE SIZE: b-1/2 inches 
C. CONNECTION: 1/4 inch male NPT 
D. GAUGE MOUNTING: Back Flange Mounting 

111. ENVIRONMXNTAL CHARACTERISTICS 

A. TENPERATURE RAN03: -20 to +L!+O"F 

IV. LOCATION AND USE: The gauge is  used a t  Complex 34 i n  t h e  Environmental 
Control System to  indicate water pressure. 
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TEST SWWARY 

PRESSURE GAUGE 

Satisfactory 

Satisfactory 

Satisfactory 

Operational 
Environment Units Test Objective Boundary 

No leakage 

Maximum error 
was 0.4% 
of full scale 

Maximum error 
was 1.4% of 
full scale 
at 90 psig 

Receiving 
Inspection 

Satisfactory 

Pressure ::: j 1 

Maximum error 
was 1.S of 
full scale at 
100 psig 

Comply with Determine compliance 
NASA drawing with NASA and vendor 
75M04.406 P I G 5  drawings and examinec 

for defects or poor 
workmanship 

' 

100 psig Check for leakage 

Satisfactory 

Satisfactory 

Initial 0 to 100 Check specimen 
Functional to 0 psig against laboratory 
Test 1 gauge for accuracy 

M a x i m u m  error 
during cycle 
test was fi of 
full scale at 
x)  psig 

No leakage 

LOW I 1 1 +20"F 

I I  Temperature 
Test 

Determine if specimer 
performance is im- 
paired by low 
temperature 

High 1 UO"F 
Temperature 
Test 

Determine if 
specimen perfor- 
mance is impaired 
by high temperature 

~ ~ ~~ ~~~ - ~ ~ 

Cycle Test 1 0 to 100 to 0 Determine if 
psig; 40,000 specimen perform- 
cycles ance is impaired by 

cycling 

Burst Test 1 -- 250 psig 

Test Results Remarks 

Satisfactory 

viii 

~ 



SECTION I 

INTRODUCTION 

1.1 

1.2 

1.2.1 

1.2.2 

1 .3  

1.3.1 

This report presents t he  r e s u l t s  of tests t h a t  were performed 
t o  determine if pressure gauge 75M04406 PPG-5 meets the oper- 
a t iona l  requirements f o r  John F. Kennedy Space Center Launch 
Complexes 34 and 37B. A summary of t h e  tes t  r e s u l t s  is pre- 
sented on page vi i i .  

ImM DESCRIPTION 

One specimen of pressure gauge 75M04406 PPG-5 w a s  tested. 
gauge is  used i n  t h e  environmental control system t o  indicate  
water/glycol pressure. 

The 

Pressure gauge 75MOwS06 PPG-5 i s  manufactured by U.S. Gauge 
Company as vendor pa r t  number 5002. The pressune gauge s i z e  
is  43 inches. and t h e  scale  range is 0 t o  100 psig. The gauge 
is designed t o  indicate pressure with an accuracy a t  1.0 per 
cent f o r  the  middle half  of the  scale and 1.5 per cent of f u l l  
scale  f o r  the  remainder of t h e  scale.  

APPLICABLE DOCUMENTS - 
The following documents cont,ain t h e  t es t  requirements f o r  
pressure gauge 75MOU-06 PFG-5. 

a. KSC-STD-l64(D), Standard Environmental Test Methods 
f o r  Ground Support Equipment Ins t a l l a t ions  a t  Cape 
Kennedy 

b. NASA Drawing 75M04406 ?‘E-5 

c. Test Plan CCSD-FO-lO€&-l 

1-1 



SECTION I1 

RECEIVING INSPECTION 

Pressure Range 

Dial Size 

I Fi t t i ng  Size 

2.1 

2.2 

2.3 

2.4 

TEST REQUIREMENTS 

The pressure gauge s h a l l  be visual ly  and dimensionally in- 
spected f o r  conformance with NASA drawing 75M04406 PPG-45 and 
applicable specifications t o  the extent possible without dis-  
assembly of t h e  t e s t  specimen. 
inspected f o r  poor workmanship and manufacturing defects. 

The specimen s h a l l  a l so  be 

TEST PROCEDURE 

A v i sua l  and dimensional inspection of the t e s t  specimen was 
performed t o  determine compliance w i t h  NASA drawing 75M04406 
PFG-5 and t h e  applicable vendor drawing t o  the extent possible 
without disassembly of the t e s t  specimen. 
the t e s t  specimen was a lso  inspected f o r  poor workmanship and 
manufacturing defects. 

A t  the  same time 

TEST RESULTS 

The specimen complied w i t h  NASA drawing 75M04406 PPG-5. 
evidence of poor warkmanship o r  manufacturing defects  were 
observed. 

No 

TEST DATA 

The da ta  presented i n  table  2-1 were recorded during the in- 
spe ction . 

Table 2-1. Specimen Nomenclature and Size 

Name 
Manufacturer 

Model Number 

Pressure Gage 

U.S. h u g e  Co, 

5002 

0 t o  loo psig 

4.5 inches 

l /k inch male NPT 
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SECTION I11 

3.1 

3.1.1 

3.1.2 

3.1.3 

3.2 

3.1.1 

3.2.2 

3.293 

3.2.1) 

302.5 

3.2.6 

3.207 

3.3 

3.1) 

TEST R F ; Q U m N ! i ’ S  

A proof pressure t e s t  s h a l l  be performed on the t e s t  specimen 
t o  check t h e  specimen fo r  leakage. 

The gauge s h a l l  be subjected t o  a pressure of 100 psig f o r  5 
minutes wi th  H$ as the  pressure medium. 

Any v i s ib l e  leakage s h a l l  be noted. 

TEST PROCEDURE 

The proof pressure test setup was assembled as shown in f igures  
3-1 and 3-2 u t i l i z ing  t h e  equipment l i s t e d  i n  table  3-1. 
was determined t h a t  a l l  connections were t i g h t ,  a l l  gauges were 
ins ta l led  and operating properly, a d  a l l  valves were closed. 

It 

Hand valves 3 and 4 were opened. 

Using H$ pressure from hand pump 5 ,  t h e  system was purged of 
air. 

Hand valve 3 was closed. 

Using hand pwnp 5 .  the  specimen pressure was slowly increased 
t o  LOO psig as indicated on gauge 2. 

The pressure was monitored f o r  5 minutes and t h e  specimen was 
checked f o r  any external leakage. 

Hand valve 3 was opened and the  system was vented. 

TEST RESULTS 

No specimen leakage was determined and there  w a s  no evidence of 
damage. 

TEST DATA 

The data  presented i n  t ab le  3-2 were recorded during t h e  t e s t .  



- 
It dm 

1 
No, 

2 

3 

4 

5 

Pressure 

Leakage 

Distortion 

Table 3-1. Proof Pressure Test Equipment L i s t  

100 psig f o r  5 minutes 

zero 

none 

It em 

Test Specimen 

Laboratory Gauge 

Hand Valve 

Hand Valve 

Hand Pump 

Manufacturer 

U.S. Gauge Co. 

Heise 

Robbins Valve Co. 

Robbins Valve Co. 

Pressure Product2 
Ind us tr ie  s 

Model/ 
'art No. 
5002 

08-113 
014226 

SSTG- 
250-4T 

SSTG- 
250-4" 

N/A 

_- 

Table 3-2. Proof Pressure and Leakage Test Data 

Pressure ,gauge, 
0-to l o e p s i g  

0-to xx)-psig 
0.5% FS accuracg 
Cal. date  
8-26-66 

l/&-inch 

l/b-inch 

3-2 
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Rote: A l l  lines l /4 inch. 
Ref& t o  table 3-1 for item identif icat ion.  

Figure 3-1. Proof Pressure Test Schematic 
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4.1 

4.1.1 

4.1.2 

4.1.3 

SECTION 

FUNCTIONAL 
- 

TEST REQUIREMENTS 

"he test specimen shal l  be 

Iv 

TEST 

subjected t o  an ini t ia l  functional 
t e s t  consisting of 10 cycles from zero t o  100 t o  zero psig 
using H$ as the  t e s t  medium. 

The test  specimen shal l  be subjected t o  f i v e  cycles from aero 
t o  100 t o  zero psig in a l l  subsequent functional tes t s .  

Pressure readings shal l  be taken i n  10-psig increments and 
monitored. The accuracy of t he  readings s h a l l  be ver i f ied 
with a laboratory gauge. 

4.2 TEST PROCEDURE 

4.2.1 The functional test setup was assembled as shown i n  figures 4-1 
and 4-2 u t i l i z i n g  the equipment listed in fable  4-1. 
t ions  were t i g h t ,  gauges were ins ta l led  arri operating properly, 
and a l l  valves were closed. 

A l l  Connec- 

4.2.2 Hand valve 3 was opened. 

4.2.3 Using H@ pressure from hand pump 4, t h e  system was purged 
free of air. 

4.2.4 Hand valve 3 was closed. 

4.2.5 When gauge 2 indicated zero psig, t h e  reading of t h e  test speci- 
men was  recorded. 

4.2.6 Using hand pump 4, t h e  pressure was slowly increased i n  10-psig 
increments, as indicated by t h e  test specimen, u n t i l  100 psig 
was reached. 
a t  each 10-psig increment was recorded. 

The pressure indicated by t h e  laboratory gauge 

4.2.7 

4.2.8 

4.2.9 

4.3 

4.3.1 

The pressure was decreased i n  10-psig increments, as indicated 
by the  test  specimen, u n t i l  zero was reached. 
dicated by t h e  laboratory gauge a t  each 10-psig decrease was  re- 
corded. 

The pressure in- 

H a n d  valve 3 was opened t o  vent the system. 

During the i n i t i a l  functional t e s t ,  t h e  procedures described in 
4.2.2 through 4.2.7 were performed 10 thes (10 cycles). 

- TEST RESULTS 

The t e s t  specimen demonstrated sa t i s fac tory  accuracy, operation, 
and resolution during the  i n i t i a l  functional test. 
specimen indication was exact a t  zero, and a maximum of 0.4 
per cent of full scale from 10 through 100 psig. 

The t e s t  

4-1 



4.4 TEST DATA 

The data presented i n  table  4-2 were recorded during the 
i n i t i a l  functional test. 

4-2 
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I- 

-. 

It em 
No. 

1 

2 

3 

I 

5 

Table 4-1. Functional and Temperature Test Equipment L i s t  

It em 

Test Specimen 

Laboratory Gauge 

Hand Valve 

Had Pump 

Environmental 
Chamber 

~~ 

Manufacturer 

U.S. Gauge Co, 

Heise 

Robbins Valve Co 

Pressure Product: 
Industries 

Conrad 

08-113- 
Ol4226 

08-SL3 
200922 

Pressure gauge, 
0-to l O e p s i g  

&to 100-psig 
0.G FS accuracg 
Cal. date  
8-26-64 

l/&-inch 

Temperature 
t e s t s  only 

4-3 
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V r l  Pa V 
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A 
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1 
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Note: A l l  lines l / 4  inch. 
Refer to table 4-1 for item identification. 

Figure 4-1. Functional and Temperature Test Schematic 
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SECTION V 

LOW TEMPERATURE TEST 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.3 

5 *4 

TEST REQUIREMENTS 

A low temperature t e s t  s h a l l  be performed on the t e s t  specimen 
t o  determine whether the environment causes deformation o r  
degradation. 

The specified low temperature i s  +20 (M, -4) OF. 
temperature change rate  s h a l l  be 1°F per minute. 

The maximum 

A functional test sha l l  be performed during and after the 
low temperature environment. 

TEST PROCEDURE 

The t e s t  specimen was placed i n  a low temperature chamber 
u t i l i z ing  the t e s t  setup shown i n  f igures  4-1 and 4-2 and 
equipment l i s t e d  i n  table  4-1. 
of 25 per cent ethylene glycol and 75 per cent H20. 

The chamber was controlled t o  the  conditions specified in 5.1.2, 
and a re l a t ive  humidity between 60 and 90 per cent w a s  maintained. 

The test m e d i u m  was a solution 

A functional t e s t  was performed when temperature s tab i l iza t ion  
was obtained. 

The temperature of the chamber w a s  returned t o  ambient conditions 
upon completion of t h e  functional t e s t .  

A functional t e s t  was performed when the specimen was returned 
t o  ambient conditions. 

TEST RESULTS 

The test specimen demonstrated sa t i s fac tory  performance during 
and a f t e r  the +20°F environment. 
was noted. 

No degradation o r  deformation 

TEST DATA 

The data presented i n  t ab le s  5-1 and 5-2 were recorded during 
and a f t e r  t h e  +20"F environment. 
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Table 5-1. Results of Functional Test During +20"F Environment 

Specimen Laboratory 
Indications Cycle Cycle 
(psi!?) 1 2 

0 0 0 

10 10.5 10.6 

20 20.5 a . 5  

30 30.5 30.6 

40 40.8 40.7 

50 50.9 51.0 

60 61.1 61.1 

70 71.0 71.0 

80 81.1 81.0 

90 91.4 91.3 

100 101.2 101.3 

90 91.3 91.4 

80 81.1 81.0 

70 71.0 71.0 

60 61.1 61.1 

50 50.9 50.9 

40.7 40 40.6 

30 30.5 30.6 

20 20.5 20.5 

10 10.3 10.4 

0 0 0 

i 
I 

5-2 

Gauge Indication (psig) 
Cycle Cycle Cycle 

3 4 5 

0 0 0 

10.5 10.5 10.5 

20.6 20.5 20.5 

30.6 30.6 30.6 

40.7 40.8 40.8 

51.0 50.9 51.0 

61.0 61.0 61.1 

71.1 71.1 71.0 

81.1 81.1 81.0 

91.4 91.1, 91.4 

101.2 101.2 101.2 

91.3 91.3 91.4 

81.1 81.1 81.1 

71.1 71.1 71.0 

61.1 61.1 61.0 

50.9 50.9 50.9 

. . __ - - - - 

40.7 40.7 i 40.6 

30.6 30.6 I 30.6 I 

20.5 20.5 20.5 

10.4 10.3 10.3 

0 0 0 

I 
I 
I 
I 

i 
I 



Table 5-2. Results of Functional Test After +X)"F Ehvironment 

Specimen 
Indications 
( w i g  1 

0 

10 

20 

30 
~ 

40 

50 

40 

70 

80 

90 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Laboratory Gauge Indication (psig) 
Cycle Cycle Cycle Cycle Cycle 

1 2 3 4 5 

0 0 0 0 0 

10.4 10.4 10.4 10.4 10.4 

20.2 20.3 20.3 20.2 20.2 

30.4 30.4 9 . 3  30.3 30 04 

. 40.3 40.4 40.4 40.3 40.4 

50.3 50.3 50.3 50.3 50.3 

60.5 60.4 60.5 60.5 60.5 

~~- 

-- 

7092 70.3 70.3 70.2 70.3 

80.2 80.3 80.2 80 2 m.3 

90.3 90.3 90.3 90.3 90.3 

loo. 2 100.3 100.3 100.3 loo. 2 

90.3 90.3 90.3 90.2 90.2 

80.2 80.2 80.2 80.2 80.2 

70.2 70.3 70.2 70.3 70.2 

60.4 60.4 60.3 60.4 60.4 

50.3 50.4 50.4 50.4 50.4 

40.3 40.4 40.4 40.3 40.4 

30.3 30.4 30.4 30.4 30.3 

20.2 20.3 20.3 20.2 20.2 

10.5 10.1, 10.5 10.5 10.5 

0 0 0 0 0 

i 
5-3 



SECTION V I  

HIGH TEMPERATURE TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.3 

6.4 

TEST REQUIREMENTS 

A high temperature test will be performed on the test specimen 
to determine whether the environment causes degradation or de- 
format ion. 

The specified high temperature is +I40 (+4, &)OF and the max- 
imum temperature change rate shall be 1°F per minute. 

A functional test shall be performed during and after the high 
temperature test. 

TEF.:PERATURE TEST 

The test specimen was placed in a high temperature chamber 
utilizing the test setup shown in figures 4-1 and 4-2 and the 
equipment listed in table 4-1. 
of 25 per cent glycol and 75 per cent H20. 

The chamber was controlled to the conditions specified in 6.1.2 
and a relative humidity of 20 per cent was maintained. 

The test medium was a solution 

Temperature was maintained for 72 hours. 

A functional test was performed while the high temperature was 
maintained. 

A functional test was performed after the specimen was returned 
to ambient conditions. 

TEST RESULTS - 
The test specimen demonstrated satisfactory performance during 
ani after the +U+O"F environment. 
was noted. 

' 

No deformation or degradation t. 
TEST DATA 

The data presented in tables 6-1 and 6-2 were recorded during 
and after the +UO"F environment. 
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T a b l e  6-1. R e s u l t s  of Functional T e s t  During +UO"F Environment 

Laboratory Gauge Indica Specimen 
Indications Cycle Cycle Cycle 
(ps ig )  1 2 3 

0 0 0 0 

10 10.4 10.4 10.4 

x )  20.1 20.2 20.2 

30 30.1 30.1 30.1 

40 39.9 39.9 39.9 
v I 

, I 50 49.9 I 49.9 49.9 

0 

10.4 

20.1 

30.1 

ion (psig)  

0 

10.4 

20.2 

30.1 

60 

70 

80 

90 

100 

90 

80 

70 

60 

50 

40 

30 

2.0 

10 

0 

59.8 59.8 59.8 59.8 59.8 

69.4 69.5 69.4 69.5 69.4 

79.3 79.4 79.3 79.4 79.4 

89.2 89.3 89.2 89.2 89.3 

98.9 98.9 99.0 99.0 98.9 

89.3 89.2 89.2 89.3 
~ ~ ~~ ~~ ~ 

89.2 
~~ . ~ 

79.3 79.3 79.3 79.2 79.2 

69.4 69.4 69.4 69.4 69.4 

59.8 59.8 59.8 59.8 59.8 

49.9 49.9 49.9 49.9 49.9 

39.8 39.8 39.8 39.8 39.8 

30.0 30.0 30.0 30.1 30.0 

20.0 20.1 20.0 20.1 20.1 

10.3 10.3 10.4 10.4 10.3 

0 0 0 0 0 

I 

1 
1 



Table 6-2. Results of Functional Test After +UO"F Environment 

S pe c imen 
Indications 
(wig; 1 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

90 

Laboratory Gauge Indication (psig) 
Cycle Cycle Cycle Cycle Cycle 

1 2 3 4 5 

0 0 0 0 0 

10.4 10.4 10.4 10.4 10.4 

20.2 a. 2 20.3 20.3 20.2 

30.3 30.3 30.3 30.3 30.3 

40.3 40.3 40.3 40.3 40.3 

50.3 50.3 50.3 50.3 50.3 

60.5 60.4 60.4 60.4 60.5 

70.2 70.2 70.3 70.3 70.3 

80.2 80.3 80.2 80.3 80.2 

90.2 90.3 90.2 90.2 90.3 

loo. 2 loo. 2 100.2 100.2 100.2 

90.3 90.2 90.3 90.2 90.3 

80 80.2 80.2 80.2 80.2 80.2 

70 70.2 70.2 70.2 70.2 70.2 

60 60.4 60.3 60.3 60.3 60.3 

50 50.2 50.2 50.3 50.2 50.3 

40 40.3 40.2 40.3 40.2 40.2 

30 30.2 30.3 30.3 30.3 30.2 

20 20.2 a. 2 a. 2 20.2 20.2 

10 10.4 10.3 10.3 10.4 10.4 

0 0 0 0 0 0 

I 
I 
I 



SECTION VI1 

5 . 
7.1 

7.1.1 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.k 

7.2.5 

7.2.6 

7.2.7 

7.2.8 

7.2.9 

7.2.10 

7.2.11 

.< 

CYCLE TEST 

TEST REQUIREMENTS 

A cycle t e s t  s h a l l  be performed on the  &st specimen t o  determine 
whether the  environment cauzes degradation o r  deformation. 

The cycle t es t  s h a l l  consis t  of pressurizing the  tes t  specimen 
from zero to-100 psig and back t o  zero within 6 t o  10 seconds. 

The specimen s h a l l  be funct ional ly  cycled t o  determine fa t igue  
l i f e .  Functional tests s h a l l  be performed after 500, 1000, and 
5OOO cycles, and each 5000 cycles thereafter.  
40, do0 cycles. 

Do not exceed 

TEST PROCEDURE 

The cycle t es t  setup w a s  assembled as shown i n  f igures  7-1 and 
7-2 u t i l i z i n g  the equipment l i s t e d  i n  t a b l e  7-1. 
were t i g h t ,  gauges were in s t a l l ed  and operating properly, and 
all valves were closed. 

A l l  connections 

Hand valves 5 ard 6 and regulator  7 w e r e  opened. 

%olenoid valve 9 was actuated t o  t h e  vent posit ion.  

The system on t h e  specimen s ide  of t h e  accumulator 3 piston 
w a s  f i l l e d  with H20. 

Valve 6 and regulator 7 were closed and hand valve 15 and re- 
gulator  10 were opened. 

A i r  supply 16 was turned on. 

Timer 12 was adjusted t o  cycle solenoid valve 9 so t h a t  a i r  
pressure was on the specimen f o r  3 seconds and off  f o r  3 seconds. 

Pressure regulator  10 was adjusted so t h a t  a maximum H20 pressure 
. _of 100 psig w a s  exerted on the  t e s t  specimen when a i r  was allowed 

t o  flow i n t o  accumulator 3. 

Flow regulator  7 was adjusted so t h a t  t h e  tes t  specimen w a s  pre- 
ssurized from zero to  100 psig i n  4.9 seconds and depressurized 
from 100 t o  zero psig i n  3.6 seconds as smoothly as possible. 

Hand valve 5 was closed. 

After the required cycle pa t te rn  w a s  es tab l i shed ,  t h e  t e s t  
specimen was subjected t o  40,000 cyc les  as indicated by counter 
13 



7.4 

A funct ional  $est  was performed a f t e r  500, 1000, and 5;oOO cycles,  
and each 5 % ~  cycles the rea f t e r  through 40.000 cycles. 

TEST RESULTS 

The specimen was sub,jected t o  40.000 cycles. 
the maximum deviat ion was 0.4 per cent. 
the cycle t e s t ,  maximum deviation was I$. The allowable allow- 
tolerance i n  t h i s  range i s  1.51per cent. 
results were considered sa t i s fac tory .  

Pr ior  t o  c y c l h g ,  
A t  t h e  termination of 

Therefore, t e s t  t e s t  

TEST DATA 

Functional t e s t  da ta  recorded during and af ter  the  cycling 
t e s t s  are presented i n  t ab le s  7-2 through 7-12. 
shows a t yp ica l  pressure cycle recorded during the  tes t .  

Figure 7-3 

7-2 



Table 7-1.. Cycle Test Eouipment List 

- 
I t  em 
N o .  

1 
- 

2 

3 

k 

9 

10 

11 

12 

13 

UC 

It em 

Test Specimen 

OscilloRraph 
Recorder 

A ccumu 3 a t o r  

Pressure Trans- 
ducer 

Hand Valve 

Hrnd Valve 

Flow Regula t o r  

Pressure G~iige 

Solenoid Valve. 
3-we.y 

Pressure 
Regulator 

Pressure Gauge 

Cycle T i m e r  

Counter 

F i l t e r  

Manufact mer 

J.S. Ga.uge Com- 
,any 

ZEC 

X S D  

ZEC 

3obbins Valve Co, 

Robbins Valve Co 

Mersh Instrument 
co . 
MRrsh Instrument  
co. 

Marotta 

Grove 

Duragauge 

Wilson Co. 

Durant Co. 

Bendix 

Model/ 
'art No. 

5002 

N/A 

N/A 

2443 

SSTG 
250-4T 

SSTG 
250-4T 

N/A 

NASA 
08-113 

N/A 

15-rX 

NASA 08- 

200617-1 
113 

08-ll3 
200316 

6 16 

2-s- 
13460 
16-B-0 

Serial 
No. 

N/A 

18-113 
-012587 

N/A 

N/A 

N/A 

N/A 

1936 

95-1161- 
B 

2916 

I41512 

N/A 

N/A 

N/A 

60 

Remarks 

'ressure gauge, 
)-to 100-psig 

2al. da te  
7/29/66 

)-to 100-psig 

iccuracg 
2 8 1 .  da te  9/2/6t 

9 . 5 %  FS 

L/k-in c h 

l/h-inch 

1/4- inc h 

0-to 100-psig 
0.5% FS accurac; 
Cal. date  
7/27/66 

6oOO-psig i n l e t  
3OOO-psig out le  

0-to 3000-psig 
0.5% FS accur- 
acy 
C a l .  da te  
9/26/66 

2-mi cron 
absolute 

7-3 



Table 7-1. 

It em 
No. 

15 

16 

It em 

Hand Valve 

Air Supply 

Cycle Test Ecuipment List (Continued) 

Manufacturer 

CW 

Laboratory Source 

Model/ Serial Remarks 
Part No. No. 

380-3 N/A 1-1/2-inch 

N/A N/A 3OOO-psig 

7-4 



Table 7-2. Results of Functional Test Before Cycle Test 

Cycle 
1 

Cycle Cycle 
2 3 

Cycle 
4 

Cycle 
5 

69.9 

79.8 

69.8 

79.8 

99.9 

89.9 

79.8 

69.8 

bo 

49.9 

39.8 

29.7 

19.7 

9.7 

~ 

99.8 99.9 

89.8 89.8 

79.7 79.9 

69.8 69.9 

59.9 60 

49.8 49.9 

39.7 39.8 

29.6 29.7 

19.6 19.7 

9.7 9.8 

99.9 

89.9 

79.8 

69.9 

99.9 

89.8 

79.8 

69.9 

49.9 
1 

49.9 

39.8 

29.8 

19.7 

9.8 

39.8 

29.7 

19.7 

9.8 

Specimen 
Indications 
(Psi&?) 

10 

20 19.7 

29.7 1 29.6 1 29.7 29.7 I 29.8 I 30 

40 39*8 1 r::: 1 39.8 
49.8 49.9 50 

60.1 I 59.9 I 60 60 I 60.1 I 60 

70 69.8 I 69.8 I 69.8 

80 79.8 I 79.7 I 79.8 

89.8 I 89.8 I 89.9 I 89.9 90 

100 

90 

70 

60 

50 

40 

30 

20 

10 

7-5 



Table 7-3. Results of Functional Test After 500 Cycles 

< 

Specimen 
Indications 
( w i g  1 

10 - 
20 

30 

40 

50 

bo 

70 

80 

90 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

Laboratorg Gauge Indication (psig) 
Cycle Cycle Cycle Cycle Cycle 

1 2 3 4 5 

9.9 9.8 9.8 9.9 9. 8 

19.7 19.7 19.7 19.8 19.7 

29.8 29.8 29.75 29.8 29.8 

39.7 39.7 39 75 39.8 39.75 

49.8 49.8 49.8 49.9 49.8 

59.85 59.9 59.9 59.9 59.9 

69.9 69.8 69.8 69.9 69.8 

79.9 79.8 79.8 79.9 79.8 

89.9 89.9 90 90 90 

100 100 100 100 100 

89.9 89.9 90 89.7 90 

79.9 79.9 79.8 79.9 79.9 

69.8 69.8 69.8 69.8 69.9 

59.9 59.9 59.9 59.9 59.9 

49.8 49.8 49.9 49.9 49.8 

39.8 39.7 39.8 39.85 39.8 

29.75 29.75 29 75 29.8 29.8 

19.7 19.75 19.7 19.8 19.9 

9.8 9.8 9.8 9.9 9.9 

I 

I 

7 6  



Table 7-4. Results of Functional Test After io00 Cycles 

Specimen 
Indications 
( psig 1 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

90 

Laboratory Gauge Indication (psig) 
Cycle Cycle Cycle Cycle Cycle 
1 2 3 4 5 

9.8 9.8 9.8 9.8 9.8 

19.8 19 75 19.75 19.8 19.8 

29.75 29.8 29.8 29.8 29.8 

39.75 39 . 75 39.75 39.8 39 75 

49.8 49.85 49.8 49.8 h9.9 

59.9 59.9 59.9 59.9 59.9 

69.8 69.8 69.8 69.8 69.85 

79.8 79.9 79.8 79.9 79.9 

90 90 89.9 90 90 

100 100 100 100 100 

90 90 89.9 90 90 

20 

10 

19.75 19.75 19.75 19.8 19.8 

9.8 9.9 9.85 9.9 9.9 

I 

I 
I 



Table 7-5. Results of Functional Test After 5000 Cycles 

Laboratory huge  Indication (psig) Specimen 
Indications Cycle cycle Cycle Cycle Cycle 
(PS iP)  1 2 3 4 5 

10 9.9 9.9 9.9 9.9 9.9 

20 19.8 19.9 19.9 19.9 19; 9 

30 29.8 29.9 29.9 29.9 29.9 

40 39.9 39.8 39.85 39.9 39.9 

50 49.9 50.1 50 50 50 

60 60.1 60.1 60.2 60.1 60.1 

70 69.9 69.9 70 69.9 70 

80 79.9 79.9 80 79.9 80 

, 9 0  90 90.1 90.1 90.1 90.1 

_- 

100 loo. 1 100.1 1w*1 100.1 100.1 

90 90.1 90.1 90.1 90 90 

80 79.9 80 80 80 80 

70 69.9 69.9 69.9 69.9 69.9 

60 60.2 60.2 60.1 60.1 60*2 

50 50 50 49.9 50 50 

40 39.8 39.9 39.9 39.9 39.9 

30 29.9 29.9 29.9 29.9 29.9 
T 

I 

j 

c 

20 

10 

4 

19.9 19.9 19.9 19.9 19.9 1 
--j 

9.9 10 10 9.9 10 I I 

I 
I 

I 

i 
I -4  
I 
I 

I 



Table 7-6. Results of Functional Test After 10,OOO Cycles 

Specimen 
Indications 
(ps ig )  

10 

20 

30 

40 

!x 

60 

70 

80 

90 

100 

90 
,. 

. 

Laboratory Gauge Indication (psig ) 
Cycle Cycle Cycle Cycle Cycle 
1 2 3 r, 5 

9.9 10 10 10 9.9 

19.8 19.9 19.9 19.9 19.9 

29.8 29.8 29.9 29.9 29.9 

39.8 39.8 39.9 39.9 39.8 

49.9 50 49.9 49.9 50 

60.1 60.1 60.1 60.1 60.1 

70 70 70 70 70 

80 80 79.9 80 80 

90.1 90 90 90.1 90.1 

100.1 100.1 . 100 100 100.1 

90 90 90 90 90.1 

I 

. .  

L 



Table 7-7. Results of Functional Test After 15,OOO Cycles 

Laboratory Gauge Indication (psig) Specimen 
Indications Cycle Cycle Cycle Cycle Cycle 
( P S i d  1 2 3 4 5 

10 9.9 9.9 10 9.9 10 

20 19.9 19.8 19.9 19.9 19.9 

30 29.9 29.9 29.9 29.9 29.9 

40 39.9 39.9 39.9 39.9 39.9 

50 50 50 50 50 50 

60 60.1 60.2 60.2 60.1 60.1 

70 70 70.2 70.2 70.1 70.2 

80 

90 

100 

90 

70 

bo 

50 

79.9 80.1 80.1 80.1 80.1 

90.1 90.1 90.1 90.1 90.1 

100 100 100 100 100 

90.1 90.1 90.1 90.1 90.1 

80 80 80 80 80 

70 70.1 70.1 70.1 70.1 

60.2 60.2 60.2 60.2 60.2 

50.1 50.1 50.1 50.1 50.1 

40 39.9 39.9 39.9 39.9 39.9 

30 29.9 29.9 29.9 29.9 29.9 

20 19.9 19.8 19.9 19.9 19*9 

10 9.9 9.9 9.9 9.9 9.9 

i 
I 
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Table 7-8. Results of Functional Test After 20,OOO Cycles 

Cycle 
1 

Specimen 
Indicat ions 
( p i g  1 

Cycle Cycle Cycle 
2 3 4 

40 

50 

10 I 10 I 10 . I  9.9 I 9.9 

~- ~ 

39.8 39.8 39.8 39.8 

50 49.9 I 49.9 49.9 

I 29.8 I 29.8 1 29.9 I 29.8 30 

60 

. 70 

80 

60.2 60 60.1 60.1 

70 69.9 69.9 69.9 
I --- 

80 I 79.9 80 1 8 0  

80 

70 

60 

50 

40 

90 I 90.2 i 9o -90- 1 90.1 

80.1 80 79.9 60 

70 70 70 69.9 

60.1 60.1 60.1 60.1 

50 49.9 50 49.9 

39.9 39.8 39.9 39.6 

30 

20 

10 

Cycle 
5 

I 

. I  
29.9 29.8 29.8 29.8 ' 29.8 

19.8 19.8 19.8 19.8 19.8 

10 9.9 9.9 9.9 9.9 
L_ 

I 

,- 
9.9 

! L 
~ 

! 

19,8 

i 
. - _  

I 

~ 

29.8 

39.8 

49.9 

60.1 

70 

80 

90.1 

100 

79.9 

70 

60.1 

50 

39.9 



Table 7-9. Results of Functional Test After 25.000 Cycles 

Specimen 
Indications 
(psig) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

90 

80 

70 

60 

50 

Laboratory Gauge Indication (psig) 
Cycle Cycle Cycle Cycle Cycle 
1 2 3 k 5 

10 10 10 10 10 

19.9 19.9 19.9 19.8 19-9 

29.9 29.9 29.9 29.9 29.9 

39.9 39.9 39.9 39.8 39.9 

50.1 50 50 30 50.1 

60.1 60.1 60 60.2 60.1 

70 70.1 70.1 70 70.1 

80.2 80.1 80 80 80.1 

90.2 90.2 90.2 90.1 90.2 

100.2 loo. 2 loo. 2 100. 1 loo. 2 

90.2 90.2 90.2 90.1 90.2 

8Q 80.1 80 80 80 

69.9 70 69.9 70 70 

bo. 2 60.1 bo 60.1 60.1 

49.9 49.9 49.9 49.9 49.9 

. r  

., 



Table 7-10. Results of Functional Test After 30,OOO Cycles 

Laboratory Gauge Indication (psig)  Specimen 
Indications Cycle Cycle Cycle Cycle Cycle 
(ps i8  1 1 2 3 4 5 

10 10 10 10 10 10 

20 19.9 19.9 19.8 19.8 19.8 

30 29.8 29.9 29.8 29.9 29.8 - 
40 3999 39.8 39.8 39.8 39.8 

50 50.1 50 49.9 49.9 50 

60 60.2 60.1 60.2 60.1 60.1 

70 69.9 69.9 69.9 70 69.9 

80 79.9 79.9 80 80 80 

90 90.1 90.1 90.1 90.1 90.2 

100 100.1 100.1 100.1 100.1 100.1 

90 90.1 90.1 90.1 90.1 90 

80 80 79.9 80 80 80 

70 69.9 69.9 70 70 70 

60 60 60.1 60.1 60.1 60.1 

50 49.9 49.8 49.9 49.9 49.9 

.- 



Table 7-11. Results of Functional Test After 35,000 Cycles 

Laboratory Gauge Indication (psig) Specimen 
Indications Cycle Cycle Cycle Cycle Cycle 
( w i g  1 1 2 3 4 5 

10 9.8 9.8 9.8 9.8 9.8 

20 19.8 19.6 19.6 19.7 19.7 

30 29.8 29.8 29.8 29.7 29.8 

40 39.8 39.8 39.8 39.8 39.8 

50 50 50 50 50 49.9 

bo 60.1 60.1 60 60.1 60.1 

70 69.9 69.9 70 70 70 

80 79.9 79.9 80 80 80 

90 90 90.1 90 90 90 

100 100 99.9 100 100 100 

90 90.1 90 90 90 90 

80 79.8 80 79.9 79.9 79.9 

70 69.9 69.9 69.9 69.9 69.9 

bo 60 60 60 60 60 

50 49.9 19.9 49.9 49.9 49.9 

40 39.6 39.7 39.7 39.7 39.6 

1.1-__ 

30 29.6 29.7 29.7 29.7 29.7 

20 19.6 19.7 19.7 19.6 19.6 

10 9.7 9.7 9.7 9.8 9.7 
1 

1 1 
I 
I 

L I 
7-14 

I 



Figure 7-12. Results of Functional Test After 40,000 Cycles 

7-15 

Cycle 
. 5  

9.4 

19.2 

29.2 

39.2 

49.4 

59.5 

69.4 

79.5 

89.5 

99.5 

89.5 

79.3 

69.4 

59.4 

49.3 

39.1 

29.2 
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Note: A l l  lines 1/4 inch. 
Refer to  table  7-1 for item ident i f icat ion.  

Figure 7-1. Cycle Test Schematic 
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Figure 7-3. Typical Cycle Test Waveform 
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SECTION VI11 

BURST TEST 

- .  

c 

8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

8.2.2 

6.2.3 

F:.2.4 

8.2.5 

6.2.6 

8.2.7 

8.3 

8.4 

TEST REQUIRENERTS 

A burst  t es t  sha l l  be performed on the  tes t  specimen t o  determine 
i f  abnormally high pressure w i l l  cause leakage or s t ruc tu ra l  
damage t o  t h e  specimen. 

The tes t  specimen sha l l  be subjected t o  an H20 pressure a t  250 
psig f o r  5 minutes. 

Any leakage o r  s t ruc tura l  damage t o  t h e  t es t  specimen shall be 
noted. 

TEST PROCEDURE 

The burst  t es t  setup was assembled as shown i n  figures 8-1 and 
8-2 u t i l i z i n g  the  equipment l i s t e d  in table 8-1. 

Hand valves 3 and 4 were opened. 

Usinp H20 as  the t e s t  medium. the system w a s  purged of a i r  with 
hand pikp 5. 

Hand valve 3 was closed. 

Using hand pump 5 .  the pressure was slowly increased t o  250 p i g .  

Hand valve 4 was closed. 

The pressure WAS monitored f o r  5 minutes. 

TEST RESULTS 

No leakage occurred during t h e  5-minute pressurization period. 
When the pressure was vented. the  t e s t  specimen retained an 
indication of 3.5 psig. 

TEST DATA -- 
Test da ta  obtained are presented i n  tab le  8-2. 

8-1 



Table 8-1. B u r s t  Test Ecuipment L i s t  

Item 
No. 

It em Model/ 
'art No. 

5002 

95-13728 

SSE-250-. 
4T 

S e r i d  
No. 

N/A 

N/A 

N/A 

t 

1 

2 

Manufacturer 

T e s t  Specimen 

Leboratory Gauge 

1J.S. GsuRe Co. 

Duraguage 

3 

4 

5 

Robbins Valve Co. Hand Valve 

Hand Valve 

Hand Pump 

Pres sure 

Leakage 

Distortion 

Robbins Valve Co. SSTC-250 N/A I ~ T  t 

250 psig f o r  5 minutes 

none 

On termination of tes t ,  
the  specimen retained an 
indication of 3.5 psig. 

Pressure Products N/A 

Industries I IK-750 

Table 8-2. B u r s t  Test Data 

Remarks 

Pressure gauge, 
0-to 100-psig 

0-to 3OO-psig 
0.5% FS accuracj 
Cal. da te  10/9/ 
66 

1/4-inch 

l/k-inch 

.- 

.I 



'Q 
5 

Note: A l l  l i n e s  1/4 inch. 
Refer t o  table 8-1 f o r  i t e m  ident i f icat ion.  

Figure 8-1. Burst Test Schematic 
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